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Direct Numerical Simulation (DNS)
“*Pseudo-Spectral code

**»Solves the Navier-Stokes equations

o o u v Lvp +— 124
— 4+ ur - Vup = —— —
dt roo PFf Re; o
V. llf =(
“»Streamwise and spanwise velocities are expanded by Fourier series

“*The normalized velocities are expanded by Chebyshev series
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Boundary Conditions: _ _ _
nx =128 ny = 129,nz = 64
ut(xt + Ax»y zt + /1;; tt) = u+(x+;y+;Z+; t*) 1,056}},768 cells
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' [er‘lan Lagranglan I\/tethod

= =

* 42 . u
Wall units: X+ = AU pr = ut = ui
v iy
du
dtf = CpFy + Ff + nt(t)

Particle equation of motign:

Drag coefficient: CD = A

Drag force Lift Force Brownian motion

—

dx;; —
— u+
dt* p
(1+0.1875Re, Re < 0.01
0.82+0.0217 In(Re,)

1 + 0. 1315Re 0.01 < Re, <20
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Counter rotating vertices

Elongated along the streamwise

direction

100 wall units distance spacing

Burst and inrush events
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Space Variations

dp=10 pm
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« The coherent near-wall turbulent structures were
visualized.

 The turbophoresis effects on particle concentration and
velocity profiles were observed.

« For inertial particles with t™ = 2 — 60, the turbulence near-wall
eddies control the near-wall preferential concentration and
the particle deposition process.

* For larger or smaller particles, the preferential concentration
patterns become smeared.
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